Enantiomeric specificity of methylsulfonyl-PCBs and distribution of bis(4-chlorophenyl) sulfone, PCB, and DDE methyl sulfones in grey seal tissues.
PCB methyl sulfones (MeSO2-PCBs) are lipophilic PCB metabolites of which five of the environmentally relevant meta/para pairs are chiral (i.e., exist as atropisomeric pairs). Methylsulfonyl-DDE (MeSO2-DDE) is a DDE metabolite, while bis(4-chlorophenyl) sulfone (BCPS) is a commercial monomer used for thermoplastic production. All these sulfones are well-known environmental contaminants. In this study, liver, lung, and adipose tissue in grey seals (Halichoerus grypus) from the Baltic Sea, naturally exposed to organochlorines via their food, were analyzed for the compounds mentioned. MeSO2-PCBs, 3-MeSO2-DDE, and BCPS were all found in significantly higher concentrations in the liver than in lung and blubber. Their strong liver retention, represented by a median of 42 microg/g l.w. of sigmaMeSO2-PCBs, has previously been mainly neglected in assessments of exposure. The highest concentrations of PCBs and DDE were still found in the grey seal blubber. The atropisomeric composition of MeSO2-PCB congeners was determined, and their enantiomeric fractions were calculated and compared in blubber, liver, and lung tissues. The enantiomeric specificity was equal in all tissues. A notably high abundance (>94%) was observed for one atropisomer in each chiral MeSO2-PCB pair. The first eluting atropisomer (A1) was dominating for all para-substituted MeSO2-PCBs studied, while the second eluting atropisomers (A2) were as dominant in all meta-substituted MeSO2-PCBs in all samples analyzed. In the liver, as much as 50% of sigmaMeSO2-PCBs consisted of the second eluting atropisomer (A2) of 5-MeSO2-CB149. The results imply that the sulfone group is crucial for the specific liver retention of MeSO2-PCBs, 3-MeSO2-DDE, and BCPS.